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Abstract 
Today, the functions of botanical gardens have greatly expanded from just preserving the plant biodiversity to creating 
aesthetically pleasing refuges from modern life. A study is carried out to investigate human oriented design of the landscape of 
two prominent botanical gardens in Malaysia. The objectives of this paper are 1) to analyse the users’ references to some selected 
landscape design in both botanical gardens, 2) to study the benefits of human oriented design to the users. The natural elements 
blending together with the manmade elements increased the preferences of users. 
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1. Introduction 
Malaysia urban area increased in size by 18 percent in year 2000 to 2010 and continues to increase (World Bank 
Group, 2015). Thus, Malaysia’s botanic gardens, arable lands and jungle in Malaysia that border urban areas are 
facing increasing threats to their sustainability. Botanic gardens normally function as repositories of a nation’s plant 
diversity. Malaysia’s botanic gardens need to be relevant to the urban populace to be sustainable. The botanic 
gardens’ attractiveness can create this relevance. The integrating of human oriented design into both the natural and 
manmade elements in the botanical garden can enhance its attractiveness and produces an aesthetically pleasing 
refuge from modern urban life.  
When designing the garden, the professional expertise needs to address these issues whilst conducting the 
analysis, planning, design, management, and monitoring the natural and manmade environments. According to 
Hoseini, (2007), the professionals in this field are important players in protecting the living environment in 
collaboration with other professions such as architecture, municipal planning, and civil engineering. This can be 
done by designing and carrying out projects so as to provide for or satisfy humans’ and living environment’s needs 
without sacrificing the natural environment. 
The botanical gardens also known as place that offers green spaces for urban citizen. It contains collection of 
various plants planted and retained their original natural forms and the plants are recorded, exhibited and studies to 
learn about their uniqueness (National Landscape Policy, 2011). Oldfield (2008), Ballantyne et al., (2008) and 
Chavez and Sharrock (2013) mentioned that the garden has to be connected ecologically with the surrounding 
locality. Galbraith et al., (2010) highlighted that the botanical gardens have to be a living museum which serves 
community while promoting public understanding of the relationship between plant, humanity and the rest of nature. 
Since the botanical garden can be thought of as creating a pleasing environment that serves our innermost needs 
with respect to place and space, a study is carried out to investigate the relations between the users’ needs and the 
landscape design of two prominent botanical gardens in Malaysia which is in Selangor and Penang.  
This paper reports the exploratory research component of a larger research on Malaysian botanical gardens. 
These objectives are (1) the preferences to human oriented landscape designs in both botanical gardens and 2) to 
study the benefits of human oriented landscape design to the botanic gardens visitors.  
2. Literature review 
Prior research demonstrates that the human oriented landscape design with the environmentally friendly approach 
will make the city and green spaces more liveable. Such landscape design and created a sense of togetherness and 
pride among the people (Vuchic, 1999). This approach provide opportunities for people to engage actively in green 
spaces and enhance community social interaction (Middle et al., 2014; Mohd Hisham et al., 2012) while educating 
them regarding the importance of taking responsibility of their environment (Mahdavinejad and Abedi, 2011). 
According to Buta et al., (2014), the gardens could play a role in protecting the green spaces and habitat from any 
harm due to uncontrolled landscape planning and work.  
The Human Oriented Design approach combine three concepts to influence the perceptions of the garden visitors 
to the landscape setting and overall landscape design The first concept is Needs Motivation which is understood as 
people being motivated to action due to the desire to satisfy their needs. The concept of Needs Motivation had been 
used to access the level of landscape preference and visitation among park users (Noralizawati et al., 2012; Noriah et 
al, 2014; and Nordh et al., 2011).  
The second concept is the Theory of Landscape Visual. It has been used by many researcher and practitioners to 
value the quality of existing landscape design both in natural and man-made area (Noralizawati et al 2012; Noriah et 
al., 2014; Oguz 2000; and Ozguner and Kendle, 2006). The research findings emphasized that the natural elements 
such as waterfall, vegetation, landform and well maintained landscape could attract user’s visual positively. Third 
theory called The Theory of Flow that provides guideline for experts to develop the landscape site that fully engage 
with people and meaningful (landscape-based experiences) (Clements and Dorminey, 2011). As a conclusion, this 
theory will complete the search of Human Oriented Design since it emphasized the suitable approach to determine 
the site elements while meeting the activities and population of the site users. The second concept is the Theory of 
Landscape Visuals. The theory has been used by many researchers and practitioners to assess the quality of existing 
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landscape design both in natural and man-made area (Noralizawati et al 2012; Noriah et al., 2014; Oguz 2000; and 
Ozguner and Kendle, 2006). Research findings indicated that the natural elements such as waterfalls, vegetation, 
landforms and well maintained landscapes could generate the user’s visual positively. The third concept is Theory of 
Flow that provides guidelines for experts to develop the landscape site that fully engage with people and meaningful 
landscape-based experiences (Clements and Dorminey, 2011).   
3. Background of research areas   
3.1. National Botanical Garden Shah Alam 
 The first research area is National Botanical Garden, Shah Alam (NBGSA). It is located at Shah Alam city of 
Selangor state in central west coast of Peninsular Malaysia. The National Botanical Garden Shah Alam was initially 
known as Taman Pertanian Bukit Cerakah (Bukit Cerakah Agricultural Park). Then it was renamed as Taman 
Pertanian Bukit Cahaya Seri Alam  (Bukit Cahaya Seri Alam Agricultural Park) in year 1991. In year 2007, the 
status was also changed from that of an agricultural park to that of a botanical garden. The main objective of 
NBGSA is to be a centre of education, scientific research and development of botany, horticulture, agriculture and 
other related fields. The total area of NBGSA is 817 hectares and contains tropical jungle that caters as water 
catchment areas. The attractions at NBGSA include the four seasons temperature house, animal garden, herbs and 
spices garden, and paddy fields. 
3.2. Penang Botanic Garden 
The second research area is Penang Botanic Garden. Penang Botanic Garden is located on the Penang island state 
off northwest Peninsular Malaysia. Penang Botanic Garden was established in 1884 by the British curator, Charles 
Curtis from the old granite quarry site and is more popular known as Waterfall Gardens at that time. Penang Botanic 
Garden was chosen because it was the oldest botanic garden in Malaysia and has an urban island location. The main 
botanical garden area is 72 acres out of the total of 502 acres The botanical garden is well known as a place for 
recreation. It is open to the public daily and most visited on weekends. Visitors generally engage in jogging, 
sightseeing and picnicking. It is also offers visually appealing vistas for photography.  
4. Research methodology 
A combined qualitative and quantitative methodology were used in this research. A pilot observation study was 
conducted in both sites to inform on the time spent by visitors in the sites. Photographs were used to investigate the 
visitors’ perceptions of the landscapes in the respective sites.  The environmental sampling technique (Kaplan and 
Kaplan,1989) was used to collect and select suitable photographs for use in the research. The photographs from each 
site were selected based on certain grouping criteria because people react to what they experience in terms of 
commonalities, classes and categories. Each selected photograph used in this research had both elements of 
landscape design and space function.  
A field survey using questionnaires was administered on the visitors to both sites. The first section of the  
questionnaire investigated the attributes and variables related to the respondents’s motivation towards visiting 
botanical gardens. It required the respondents to rate photographs of the respective site using a five-point Likert 
scale where 1= strongly dislike, 2=dislike, 3=moderate, 4=like, 5=strongly dislike. The questionnaire also inquired 
about the demographic details of the respondents. The demographic information was intended for statistical 
comparison with landscape visual preferences. Face-to-face interviews were conducted with the Botanic Gardens 
Agriculture Officer to gather information on the sites and the usage of the spaces. Face-to-face interview were used 
because it allows researchers to get instant feedback from the respondents (Mohamed Ikhwan and Masran, 2012).  
5. Results and discussion 
5.1. Demographic survey at National Botanical Garden Shah Alam  
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There were 182 respondents participated in this survey that was held at National Botanical Garden Shah Alam, 
Selangor, Malaysia and 72% from that numbers lived in Selangor. The highest number of respondents were Malays 
(61%) followed by Chinese (27.5%) and Indians (11.5%). Based on the total respondents, 47.8% respondents were 
male while 52.2% were female. For the age category, from the total of male respondent, 50.6% were 21-30 years 
old, 16.1% of respondents were below 20 years old, 31-40 years old and 41-50 years old both share the same 
percentage which is 13.8%, and lastly 5.7% is above 51 years old. For the female age, the highest results with 33.7% 
was 21-30 years old, followed by 31-40 years old (26.3%), below 20 years old (23.2%), 41-50 years old (11.6%) 
and lastly above 51 years old with 5.3%. Other than that, the respondent’s marital status showed that 67.8% from 
total male respondents still single while 32.2% were married. 63.2% from total female respondents is still single 
while the others 38.9% were married.  
Respondent’s educations levels are also important in order to determine the needs based on their education level. 
The demographic result based on the education level of male respondents with the highest percentage was Degree 
40.2%, followed by Diploma (28.7%), upper secondary school (13.8%), Master (8.0%), PhD (5.7%), primary school 
(2.3%) and lastly with 1.1% was lower secondary school. For the female category, the highest results of educations 
level based on total female respondents was Diploma (43.2%), followed by Degree (30.5%), upper secondary school 
(13.7%), Master (8.4%), lower secondary school (3.2%) and lastly PhD with 1.1%. The highest percentage of male 
respondents was working in private sector with 40.2% followed by student with 26.4%, public sector (18.4%), self-
employed (12.6%), and the lowest percentage were retired and unemployed, both with 1.1%. The highest result of 
female respondent’s occupation was private sector with 38.9%, second highest was student with 26.3%, followed by 
24.2%, self-employed 6.3%, and lastly retired and housewife both with 2.1%.   
5.2. Demographic survey at Penang Botanic Garden 
The total number of the respondents who participated in this survey was 281 peoples.  From the demographic 
survey results shows that 41.6% respondents were Malays, followed by Chinese 39.9%, and Indians 18.5%. The 
highest percentage of total male respondent’s age was below 20 years old with 26.8%, next was 41-50 years old 
with 20.1%, above 51 with 18.1%, and lastly 21-30 years old and 31-40 years old with the same percentage (17.4%). 
Majority of female respondents were in 21-30 years old category with 25.8% from total female respondents, 
followed by 31-40 years old and below 20 years old with same percentage (21.2%), next was 41-50 years old with 
20.5% and the lowest was above 51 years old with 11.4%. Marital status of Penang Botanic Gardens respondent 
showed that 47% male respondent still single while 53% were married. The female respondents also show the same 
percentages.  
 The education level of male respondent shows that the highest result were Diploma (33.6%), followed by Degree 
(29.5%), upper secondary school (19.5%), Master (8.1%), PhD (6.0%) and lastly lower secondary school with 3.4%. 
For female respondents, the highest result for education was Diploma with (47%), followed by Degree (21.2%), 
upper secondary school (15.9%), lower secondary school (6.1%), primary school (5.3%), Master (3.8%) and the 
lowest percentage was PhD with 0.8%. Next category was occupation. Majority of males respondents were working 
at private sectors and the result was 31.5% based on total male respondents, next was self-employed with 30.9%, 
students with 24.8%, public sector with (9.4%), and lastly retired (3.4%). While based on total female respondents, 
31.8% were worked at public sectors, 30.3% were student, 25.0% were self-employed, 6.8% worked in public 
sectors, 3.8% were housewife and the lowest percentage was retired with 2.3%.            
5.3. Mean comparison for human oriented design based on photographs assessment at National   Botanical Garden 
Shah Alam   
Table 1 shows that the Chinese rated lower for all scenes showed in the photographs compared to the Malays and 
the Indians. From the results, photograph 2 and photograph 1 achieved significant differences at p<0.05 and p<0.10 
respectively. The mean scores for photograph 2 are above moderate levels, Malays (mean=3.59) followed by 
Chinese (mean=3.08) and Indian (mean=3.24). The photograph shows poorly maintained man-made structures. 
Thus, signs of decay in man-made structures would impact negatively on perceptions to the landscape vista. The 
scores are congruent with the Theory of Landscape Visual that states that people are more attracted to high quality 
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landscape maintenance. Malays had higher scores than the two other ethnic groups. This may be due to the 
structures having Malay architectural styles. The Malays were greatly influenced by Indian culture through trade 
interactions in the historical past of Peninsular Malaysia (Milner, 2008). This may explain the Indians having the 
second highest scores.  
The mean score for photograph 1 shows high scores across all the three ethnic groups (Malay =4.06; Chinese 
=3.78 and Indians =3.97). It is speculated that the higher scores among the Malays and Indian respondents reflected 
their upbringing in mostly non-urban residences in the second half of the 20th century. At that time, the Chinese 
mostly lived in the urban areas (Stenson, 1980).  Thus, the Malays and Indians may have nostalgic emotions with 
the natural landscape vista with a jungle bordered road shown in photograph 1. This implied concurrence with the 
Theory of Flow that states that  landscape designs should be engaging and meaningful to the users. Photograph 5 
shows skytrex activity area in the garden. The high to highest scores across the ethnic group (mean: 4.55, 4.46 and 
4.62) indicates physically demanding activities in natural outdoor settings are highly attractive. Such activities can 
eliminate tension and create psychological comfort. Photographs 2 and 4 of the National Botanical Garden Shah 
Alam show open landscapes that are legible and coherent. These two photographs generated moderate scores across 
the ethnic and gender groups. This is possibly because the scenes appear deserted. Photographs 1, 3 and 5 have high 
scores across the ethnic and gender groups despite being less open thus poorer legibility and coherence. This may be 
due to the scenes of structures (road, paths and physical activity platforms) that are in constant use. This is due to 
photograph 4 showing a deserted and poorly maintained landscape scene.  
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Photograph 5 
Fig. 1.  Photographs of National Botanical Garden Shah Alam. 
 Table 1.  Mean rating of photograph of  National Botanical Garden Shah Alam based on ethnic. 
 
 
 
 
 
 
 
 
 
1. Preference rating scale is 1= strongly dislike, 2=dislike, 3=moderate, 4=like, 5=strongly like  
2. Significant differences at  p<0.05   
3. ** Highly significant differences at p<0.10  
 
The T-test analysis based on the gender is shown in Table 2. The mean scores for photograph 2 showed that the 
females (mean = 3.61) scored higher than the males (mean=3.20; p<.0.05). The mean scores for photograph 4 
indicates that females (mean = 4.11) scored higher than the males (mean =3.90, p<0.10). These two results give 
contradictory results. Photograph 2 seems to indicate that the females are more tolerant of poorly maintained man-
made landscapes than the males. Photograph 4 shows well-maintained pathways among natural landscape elements. 
The scores for Photograph 4 imply that males have less liking for a more man-made landscape vista than females. 
Table 2.  Mean Rating of photograph of  National Botanical Garden Shah Alam based on gender. 
 
 
 
 
 
 
 
 
 
1. Preference rating scale is 1= strongly dislike, 2=dislike, 3=moderate, 4=like, 5=strongly like  
2. Significant differences at  p<0.05   
3. ** Highly significant differences at p<0.10  
 
Ethnic group Malay 
(N=111) 
Chinese 
(N=50) 
Indian 
(N=21) 
Total  
mean  F Sig. Photograph  
Photograph 1 4.06 3.78 3.95 3.97 2.64 0.07** 
Photograph 2 3.59 3.08 3.24 3.41 4.94 0.01* 
Photograph 3 3.74 3.58 3.90 3.71 1.11 0.33 
Photograph 4 4.07 3.84 4.05 4.01 1.34 0.27 
Photograph 5 4.55 4.46 4.62 4.53 0.62 0.54 
Gender Male 
(N=87) 
Female  
(N=95) T-value 
Sig. 
(2-tailed) Photograph 
Photograph 1 3.91 4.03 -1.14 0.26 
Photograph 2 3.20 3.61 -2.80 0.01* 
Photograph 3 3.77 3.66 0.815 0.42 
Photograph 4 3.90 4.11 -1.67 0.10** 
Photograph 5 4.56 4.51 0.65 0.52 
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5.4. Mean result for human oriented design based on photographs assessment at Penang Botanic Garden 
Table 3 shows the mean results for landscape photograph assessment at Penang Botanic Gardens. Only 
photograph 3 achieved significant differences (p<0.05). Photograph 3 shows a Japanese garden design landscape. 
Malays (mean=4.38) scored the highest while Chinese (mean=4.13) and Indian (3.16). The Indians possibly scored 
the lowest because the Chinese culture did not influence the Indian culture as much as it did the Malays (Milner, 
2008). According to Varley (2000), a substantial portion of Japanese culture is based on Chinese culture. When 
asked about the reasons for scoring the photographs in the study, the respondents indicated a preference for clear 
access, having continuity directions and legible directions. In addition, views of ornamental trees and landscape are 
important attributes of Japanese gardens. Such attributes improve the botanical garden design because it will create 
different living experiences to the visitors. These findings concur with the research findings of Nurul Nazyddah and 
Noriah (2014). Photograph 4 has the lowest scores being rated moderate across the three ethnic groups. There were 
no statistical differences among the scores of the ethnic group (p<0.05) for photograph 4. This scene in the 
photograph is of a large grassy open area that has a waterway in it. Water bodies are known to receive high rating. 
However, the element of water in scene shown in photograph 4 is rated moderate by the respondents.  
 
 
 
 
 
 
 
 
 
Photograph 1 
 
 
 
 
 
 
 
 
 
Photograph 2 
 
 
 
 
 
 
 
 
 
Photograph 3 
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Photograph 4 
 
 
 
 
 
 
 
 
 
 
 
Photograph 5 
Fig. 2.  Photographs of Penang Botanical Garden. 
Table 3.  Mean rating of photograph of Penang Botanic Garden based on ethnic. 
 
 
 
 
 
 
 
 
 
1. Preference rating scale is 1= strongly dislike, 2=dislike, 3=moderate, 4=like, 5=strongly like  
2. Significant differences at  p<0.05   
3. ** Highly significant differences at p<0.10  
 
From the t-test analysis in Table 4, only photograph 2 had significant differences between the gender groups 
(p<0.10). Photograph 2 shows a distanced view of an open area with a courtyard surrounded by grassy areas and 
some trees. The scores were in the high category. The female respondents (mean=4.19) liked Photograph 2 more 
than the male respondents (mean=4.00).  This seems to indicate that females preferred landscape perceived to give 
clearer access. This is congruent with the t-test scores for the gender categories of photograph 4 at National 
Botanical Garden Shah Alam that shows a similar landscape vista with photograph 2 at the Penang Botanical 
Garden. These two findings imply that women have more safety needs than men. The Malay, Chinese and Indian 
cultures are relatively patriarchal where provision of safety and security is the cultural responsibility of males 
(Gupta, 2006). The respondents of the research of Mohd Hisham et al. (2012) had perceived dense vegetation as 
providing cover for unknown dangerous animals.  
According Alderfer ERG Theory (George and Jones, 2012), safety is part of the existence needs that can motivate 
an action by a person. As earlier mentioned, the preferences of a person towards landscape visuals reflect the 
person’s potential actions due to the desire to satisfy his needs. Photographs 1, 2 and 3 of Penang Botanical Garden 
Ethnic group Malay 
(N=117) 
Chinese 
(N=112) 
Indian 
(N=52) Total mean F Sig. Photograph  
Photograph 1 4.15 4.17 4.21   4.17 0.11 0.90 
Photograph 2 4.21 3.96 4.10 4.09 1.81 0.17 
Photograph 3 4.38 4.13 3.96 4.20 1.83 0.03* 
Photograph 4 3.50 3.45 3.73 3.52 0.99 0.37 
Photograph 5 3.73 3.37 3.87 3.75 0.34 0.72 
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showed landscapes that were legible and coherent. Photograph 5 showed a scene of overhanging shrubbery and trees 
and had moderate scores.  
Table 4. Mean rating of photograph of Penang Botanic Garden based on gender. 
Gender  Male 
(N=149) 
Female (N=132) T-value Sig.  
(2-tailed) Photograph  
Photograph 1 4.13 4.20 -0.69 0.49 
Photograph 2 4.00 4.19 -1.65 0.10** 
Photograph 3 4.21 4.58 0.09 0.92 
Photograph 4 3.48 3.58 -0.68 0.50 
Photograph 5 3.75 3.76 -0.05 0.96 
Preference rating scale is 1= strongly dislike, 2=dislike, 3=moderate, 4=like, 5=strongly like  
* Significant differences at p<0.05   
** Highly significant differences at p<0.10 
6. Conclusion and recommendations 
From this research, it was found that botanic gardens users rated high landscape design that are legible and 
coherent. Coherence is the result of organization and of finding a way to put pieces together into a meaningful whole 
thus it provides a sense of order and directing attention. Legibility refers to surrounding that is easy to understand 
and to remember. Fulfilling the needs of human through human oriented design by integration of nature into the 
built environment not only has the potential to foster biodiversity conservation, but also to increase human well-
being in urban populations and make the natural world more meaningful in people's lives. In addition, ethnic and 
gender seem to impact upon users’ impressions of the landscapes. Users’ engagement with the design spaces are 
also influenced by the maintenance and degree of people usage of the facilities in the vicinity. Poor maintenance 
will increase negative impressions and thus results in less usage and possible desertedness. This exploratory study 
provides some insights on the users’ need and interests related to the landscape design of botanic gardens. Further 
research is required to extend this study to other botanic gardens on the spatial needs, how the design of the spaces 
will increase public visitation and integrating these needs with the nature without compromising the biodiversity of 
the places.  
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